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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a polymerization catalyst which can give a 

spherical olefin polymer excellent in particle properties with a high polymerization activity 
by bringing a particulate carrier, an organoaluminum compound, and a transition metal 
compound into contact with each other. 

SOLUTION: This catalyst is obtained by mixing a particulate carrier (A) comprising an 

oxide of at least one element selected among groups 2 to 4 and groups 12 to 14 elements, 

having a mean particle diameter of 1-300jim and a specific surface of 

50-1 ,000m 2 /g, and containing at least 1 .0wt.% water, an organoaluminum 

compound (B), and a transition metal compound (C) represented by formula I [wherein M 

is any one of groups 8 to 10 transition metal atoms; X 1 and X 2 are 

each N or P; R 1 and R 2 are each H or a hydrocarbon group; m 

and n are each 1 or 2; R 3 is a group of formula II (wherein R 6 , 

R 7 , R 61 , R 62 , R 71 and R 72 

are each H or a hydrocarbon group); and R 4 and R 5 are each H, 
halogeno, a hydrocarbon group, -OR 8 , -SR 9 , 
-N(R 10 )2 or-P(R 11 ) 2 (wherein R 8 to R 11 

are each alkyl, cycloalkyl, aryl, aralkyl, or an organic silyl group)] to bring them into contact 
with each other. 
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fABJt^ ( a ) tEJt^ ( b > t osL&mtmt . i&tt 



(c.) *m.iamm*-£&zk-t)m£i\,\ 

[ o o 5 9 ] < a ) - ( c ) z&£mm2it& tzm 

lt . f£ft ( a ) tHt^trt 2, 7jc ( H 2 0 ) 
( B ) WT^S-^AIf (A 1 ) tcry^ciVit (H 2 0 
/A I ) li, ilttO. 0 2-10. 0.jff4L<l40. 

0 5 — 5 . Ot|>4, 

[ 0 0 6 0 ] f&fr ( C ) (A) lgSl IMTf 

( c ) <pizm&&mm.? izim t t . iis 1 o - 8 - 5 x 

1 o- 8 ^5An[^ #* L<ji5x 1 0- 7 — 1 o-ty? 
^m^Mx-m^^ti, b!c* (c > ?>mmiz. im-ft 

( C ) *e>SfjJteHK?(dftff l Tift 1 0- 6 -2 x 1 0 
■ 2 /7AIf/iJ ■•/ WK jffil <fi2x 1 0~ 5 — 1 0 
- 2 /7AIf/ U >y I- /K^Kffl-Cft* . 

[ 0 0 6 1 ] Jftfr ( B ) tpftTil ^-^-£hJS^ ( A 1 ) 
fc . C ) ^OSB^MK'? ( M ) 4: iO^^ib ( A 

1 /M ) ii. iffiSl 0-3 00 0 . #4 L<ii2 0-2 

0 0 o-cs>^. 

[006 2] ±f2<DJ: '3 C LX%l>tltz*%m<7)*V-7 

1 >m&mm±. ( a > 1 g a o*-? 5 x 1 0- 7 - 1 

O-s^-t.M-^s *fiL<(il O- 7 — 3X1 0- 4 /7i< 
IS^aKB^BllR^ * J ffl» $ ti . ^^lO-'-lO" 1 
9'vM,M=r. #£L<li2xi 0"*-5xi 0-2/7A 

[0063] *«0HCffi«*U'7 -f xfi^mtt^cJlS^ 
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(inn \ jAi "jMAmtixmimizte. r 

9 > . r '; : i *; : U MsZ?>mm®fc*M ■ 
mi - i 4 .-..-..;i. ,-n V k 

[ o (i i. M i -i! ■■ t >^v-? a yM^m^m^x 

Mfttt . '!'.;- w 1 " - 1 • 'i S ') I^M^iOMff^RJH 
-7-c:}$!'w l ■«•■»■: ; » " - i o 5 Iff* L 

<{~1 ()--!" ' -/.'.ly.Y-v-»ftTffl«r^*L*ifc** 
S!£ L v • : l Tire: '* < D ) *ffg&5Sfl^B! 
^T/L 5 A <f : i «H ••: 1 i «■ 1 ( D ) *ISA*^ 

Bt?gl»;o^ -<»u t»i . fti'il <{i5-2 0 0 ; t;uo 
[00 0 5 J 1 1 * • fittrKfttritJ 

fc tT . M.fUi'j; ; i n „d-' • J- -» '* Wffl*» 1 . 2 ftjs X 
X/Hfc 12. l .-»*v— I* r E It £W/ffl v > £>*U> «. 
[ 0 0 0 0 J 

(D-l) -ItirA U\ A ! (OR'' ) n H p X, 
<3S«K R' <VU f R' (i. 5v»K|l|— t^M-^tw 
■Ct «fc < . K*.i.v f*W- 1 - 1 5. *?4L<Jil~4<0 
^t*£ : ^£>r-L . \ J i ' *r? y>Jf -it&tf U m{iO< 

m £3, n(iU li 3. I'{±0^P<3, qi±0=Sq 

<30)&X'h') . A** 'in " I p + q=3T'&!>. ) "C 

[00 6 7] (li-J! -flirt M»A1R» 4 

OStt". M' (iL i . Ka. K^r^L. R a \±%MWf- 

Wtf 1 ~ l 5 - 4? i t < <i 1 -4 <7>Mt*^S£* 
/MttfcJ. 

[0068] (D-v. ©jt R a R b M 2 

Xl>£<. BSR«E7ft& 5 1-15. 4?iL<til~4(7) 
mtfoB&z * I . M ii.M s . Zni fctiC d T'£> 

[00 6 9] fjuda»-r» KK^WflSTA-s-^-Mfr^ 

0>Hft5S K a j A I (OK* ) 3 -« 
(3t*, R-' i-j^CT; 1 ii. SuCB— tr*>SI<r-5TVi 
-C h «t < . IKSRKt-r I - 1 5 . ff 4 L< Ji 1 ~-4 tf> 

®-WcX R a „, A 1 x . 



if 4 L < (4 0 <m < 3 T** . ) TmtL&^®TH- 5 

-^Aft^^. 

®-®5^ R a „ A 1 H. 3 . m 

( sStt . R a {i^H^Si^ 1-I5.«f4t<lil-. 
4 £0M(t**SSr^ t . mtilff £ I < It 2 S m < 3 -C-* 

2, . ) -c« $ ixh ^mrn s i,(t^ . 

®-fl55fe R a ffi A 1 (OR>) n X q 
(3t4>, R a fcJ;t>'R b ti, 5v^H-trt*!i:-?"CV^ 
Ti>i<, iWRR^J^l^l 5, *T4L<{41~4^ 
MbK«S*^t. XJi^ny^fffSr^L, m{40< 
mS3. nli0gn<3. q(40 ^q< 3^StT$> 0 , 
+ n + q = 3 X'fo & . ) X'W&ti&^WtTlV S - 

[0070] (D-l) izWkth T?l 5 -»> A^t^i: LT 
i o A*« b 'J xf-;ur;u i-W, h 'J n-7'f-;i- 
T1V \ A=5: iff) h 'J \rTf\'*)VT)V 5 ->7 A ; b U 

yrotVl-T/l h U -f yyf/v-r^;-') 

ix, h'Jsec-7'f-;lT^ S- 1 7A, h 'J tert-7"f-/t'T 
5 -17 A , b U 2-.X ^;i,-7*f-^r;L' i-'fA. h 'J 3- 

$-<7A. h 'j3-^f-;i^.y-f-;kT^5— ^2^. h'J4- 

5 -7 A^r k'c 7 ) I- U fti&MT>V* 
)VT)V ; h U i^^a^ ^/1-T;l i — ^l±tt:¥ 

CO h 0 is 9 a TVI^l'T/U 5 -7 2x ; )-V 7 x - A T/P 
b 'J h'J ;UT^ 5 -7 i,^r iffj h U T 'J 

^.^yT^W^i-'?^'^ b'7^f K ; b'J^ v/ 
y\y-)VT)V 5 -72,^rk'<50 h 'J TlV^r=.)VT)V 5 ->> 
A ; A y7*f-;UT/l'5- , 72,^hJf^h\ >f y7'f-/UT 
;lS-^AXlJfyF. 4 V TATA'S -^-M V7° 

i/Xf-^T/W s^AXl^yh'. >-7>/l-T/l- = xr> 
A 7" h * is H ii "CO vT/l^ /17 /W 5 - 7 2* T/U 3 * ^ 
H ;Xf-;PT;l^5x^A-tXdrXb^^h\ 7'fA7A 
5 - >7 A-t X 3-7* b ^ ^ H^r t' <OT >UT ;W S -7 2, 
■tx^T^^^y ; R a 2.5 a l (OR k ) o.e. ^k 

fcT^/l'T^S— »>A : yXf^*x>)A?nO 
F. yVf^iX^^o'JF. yif;V7A-Sx 
^jU7d= F^kiOvTA^-'l'TA *x<72xv\7-f F : 
xf^T^S-^A-fe^^niJ Fs 7"^/l-T^5x7 
2,-feX3 7o'J F> xf/l'7/l-SX7itX^7DSH 
^i'C0TA- d r;l'T;l-5-7A-fe7^./>7-'( F ; Xf^7 
;i, 5 - 1> a i/9 a 'J F . 7°n t 0 ^T;l- 5 x-7 A^"? a 'J 
F . 7*f-A T)V £ x7 A> : 7"n 5 F^c k'^T^ ^T/l- 
5 -r>A>>Vs7^ V%ycomftmz>\x37y'ik*-hfz7 
)V*)l-7)l i X72, ; ylf H 7A- S x^2, b F IJ F . 
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>7-1~>l Til i x<7At H \) ]'Zc£cr>i;T>l^A T)i- 5 
xOAt V- '.) K : xf/ir/l-^-^Ayt K IJ l-\ 7*o 

. a > t h 'j f &■ y %v>m<?Mwmz*m titz r>v* 

il Til sxOA : WiKj/?n>) 
I" . 7>/l 7*/l s-^^y l-3f £/;7n'J F . xf/lT^' 
J -'VAX F*> 7"o S Vtc Zcry&ftmiZ.T tV^isit 

[out i j *fc<D-i) taiiR-s-*fl:^«it«ffl-r4; 

b . b i UaXOC? Sr^LT2 V±cDT;l 5 - 

0 Afb^vi.'iJ-T LfcH*T 5 x>7A{b-£!fo*-#(f s 

(C. H, * . A 1 N <C 2 H 5 ) A 1 (C 2 H 5 ) 2 
; b b -2- *fi f<.. 1 b >v ; ""C& & , 
[ i » (• 7 2 ] MtlM-2) izm-t&lt&mt LTJi, 

1 i A I (f . H - ) i 

Li A I •< - ll r ) t % t'&WfZ Z t &X'& h . 
t o ( i 7 .-» ] ■:-/•««(;{,. #«£flM:£ft ( D ) b IT 
<i. -ffiA 

i i-<.\ II l , A I ,. (C 5 H 10 ) z 

<A'I'. s . > ^ J: C v ' /. JiiE058re* 0 , z ^ 2 x T\f) 

1 b IX'$Z> 

[0(i74] 5 /.C-r^fllKC i, . ftll&BMtettl ( D ) 

> L Tvi. X-Hl 'M-OA. I^Hlf^A, 7'OtVP 
•M-OA. 7-f-a 'M-OA, Xf;l-77^y7A7*nS 
I - . /< -J- 'I V 7 * i, O A 7 a 'J H - Xf ;L7y^y7^ 
7o = h' . X-f-H. V /^>7A7o '.j F . 7nf^7/ 
.ii.^rn-l-'. 7nt/l.-77^y7A?niJK, 7" 

-7 7 r *i/ OA 7 "n S F . 7f/l,7/^y7A? O 'J 
I'. yXW7/^>^i,, i.'Xf/l7ny9A, 
7>/l 7/ OA. 7f;lxf;l7/*y7i»^K«: 

[ 0 0 7 5] £tz&*i#MX'±M*imTt\s 5 x-7*Mb£ 
*W*Mi*ii&J: rifclfc-ftft. 7thi(±VNoy>fbT/l- 
S xo a 1 7* ;t *l U -J- o A b ?>ffi „ £ Ji' ^> n 7 s 

> IIVH = X-7A b 7*ll Jf /t- v^^v-OAb^ffl^-i*-^: 

C 0 0 7 0] 4:Wfl^fflV»&W»&»fk^ft ( D ) b L 
■C ti . )Htt»M^) t /F * /I S or Wf & AWC^Hl^jff £ 

r;t- S -«7A*SWS L < . h 'J -f V 7'f'l7;l, 5 xOA 
[0077] r.^.)4; -)^WMAW,fb^ ( D ) UTtl * 

nitmt txmi . mi-w&K < i ) 

^»fb^j <c ) $n>m&m (m) i:^u^>iR 



xl^yl, 7l-^>.S^-b'<7JT;l.r3^f v-X&bV) 

[0078] ^, ( d ) mmAi^mi. xa^y 
* LxKis&zmmz&'zwx'. gftmziimn&m. 

& W& ZitZZbtfX'Z&b^ o WktfVk htih. z <?> 

wmtmtMiksw ( c > ^mwitm ( m ) \,zm^ 

tlfeJS-r*. ^^«>W«AK-fb^fll (D) Sr. mlB- 

< i > T*$iis-a8^»ft-&tt (c> *commi 

m (M) {CtS-^LTV^R 4 «J:lf/4JtJiR 5 * ; 'T/l-' 

[0079] ±fB<7)J: -5 ^ ( D ) Wffl^JRfb -&%l±, 1 
nWkX'£M*2WJJU&*&fritXM^t>ix& , -Sr 

[ooso] xminiz&^xm^mmm^zct'comM 

wmm^miz&^xit. mw.tixmf-Mm<r>mz 
m^tir-mitm^mmmt m tMzm^&ztwx- 

yruy < ygmzamt Lxm^&zti,T$&. 
[oosi] z<7)£o%*\s7 < ym&Mt&im^tz* 
wm&amt. xv v-m&mzmmT&mz 

{4. 5 0°C. Mt L<{40~1 0 0'CCO 

mmx'fo&z t wat i < . smm-£mzmi&i-m.iz 

ii, il^. 0-12 0'C, M£ L<(±20~1 

mmx^hztfrnt l.^. m^ETjii. its. ^e- 

100kg/cm 2 , Mi L < 5 0k %/ c m 

W^^-fti^mzm ^X iff o Z b ifX'% h . $ ^> 

[0082] 4 ^1^*^111 ft 

•ti- 4 £ b i o x Plif-T -S i b * S T" § S . i «fc 7 * 
P7 ^ ^S-^ftHBEtcJ: Oft^-TI.^ fc^t'S WV 7^ 
> > LTii. ^J^-r?^/2- 2 0c0a-7ri-7^>-. 
^b^.«^f-U>\ Tnfuv, l-r-r>\ l-^->f- 
>\ 3->< ^/L~l-7'-f>\ 4-^^P-l-^>- 

r>\ 3-.x^-/U-l-'<^f->'. l-^r^T-v. l~r-t>\ 1 
-Kfty. l-f b77t>. l-^Hr-r-fe^. 
? -r'-b > . 1-X>f3t>'; 0t«Si A« 3—20 tfMUHR* U 
7 ^ tb-tll y;D^yf>'. y^D^Tfy, 

sn-tfii^y. 5-*l-iv-2-; 'iVtfjv^y , f 

n H -r-fe >' . 2-X -7-/H. 4. 5.S-i-\X 7-1. 2. 3, 4. 4a. 5. 
S.Sa--t^-5'bHo7 v -7^ F > & b'r^tf l> 1 b tfX' $ 
2. 0 §f>txfb >', t'x;i.-->^OA,^-)f>^ j/'iyi- 
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[0083] 

lffi\<7)Wkl *«W35n^7-f>«^SWBi. ski 

a ^^mffls ^at^sffl-f h £ k * s f s . l*» t> a v ■> 

jf-t&.IktfT^ - A^2ffitLh<7) J E:^-7-Srft*«§ 

[0084] **HBfcfiH4*i^7 -< ^a^rffiti. a 

*. 

[00 85] 
[0086] 

mmm i ] 

5^«79X3K: WPX^3 1 6ml J: VVX+frTiV 
S-^AWh/Vxyjg??* ( A 1 jfUS ; 1 ■ 3 6^/U/ U 
,HH I84ml*;il, 0-CiT^fflt^. -I^S 

sstci/ij* (fcdW* 

ft: 8. 8K*%) 6 1 g*rlB#rat'^i)DUc» 

isl $/»tc8ox;T4BflaKKSrffofc. sa*-cH«i 
ft. fjjyf-^a^iciO. ^4e-fry(c««Lfc <£ 

fS:500ml.AllS;0. 48 5WJvh 

[0087] -»6*l*:SSBjR6 2ml ( A 1 ; 3 0 S U 
Sr^tM«amt^S?^2 0 0ml ^'5X1 
77X3^L. Tf£3£ (A) -c$kZtLh3ffi&*{k& 
mo. 4 5-5MBBSfPLfc. .K0»fls 

«k •Ji/Wlg (c*fLT- -v ^VUS: 3 . 4 mgttt 
6@ttl«S (a) tfWWlfc. 
[0088] 
Ut2 2 ] 
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[0089] [«^] 3E»CB*SBIILfcrtS*2 0 v 

Y,v^x^yv7M^-Y9v-'/{zmm.^^y 1 y 

0. 5 S'-J^Jn*.. 4 0-CCfsfifLf:, &^t\ UE 



kg/cmi-C ttT«^^4&L/i. 34>t=, 
8 k g/c m*-G k&& J: -3 Clft 

l . 4 or.-t 1 ^raa^-i-ff''-^ , 

[0090] m£&T& . * U 5 y - frfr-M t . . 
8 OXTC 1 0 B«SI*Ef£« Lfc . *** 0 • 3 4 g/ c 
m 3 <?)^U-7-3 1- 7g^#biif:, ' 

[009 1] 

[Htk0l2] 

v^v-^zmm.^^y i y ■? wi^a 

L£ft. ^ 'J 4 V 7'+>VTA 5 -^A* 0. 5s 'J^fV 
WL . 4 0 -CKUM* Lfc . *v v? . 1 -C'liM Lfc 
SKMtt ( a ) - -y T)VW-,=rW.%X'0 . 03mgl 

■fy-£*2. 3t/H«) 5:IAL. -&E£8 kg/cm 
2-G k LT W:. $ ^ £ - 8 k s / c 
m*-G k£l> <fc '3 t±IB^Xf-W y kl-7-r yfc«8te 
#7. £3IMM^«& L. 4 0 "CX* 1 BflSfi^ Srtr o £ . 

[0092] -K'J y-SrjfB'JL 

8 orx- 1 0Bfla«E9a* Lfc . «®«0 . 3 3 g/ c 
m 3 0#' , J-?-2 2. 4 8^1^, 

[0093] 

•r > i- x**- h ^ v - ^fc . * fb-^ h y ^ a < 

» ) 1 5 0g*IAL, 9 0 "Ct- 1 ^IB»SBEffi« L 

y#42. 3^/k%) <DmXlz£ r )ft&teW.L. 

( a ) Sr- v jr*Ifl»t 0 . 0 2 5 'J ^ 5 AM^ fe 
it/'l-'J^f yy-f-zUT/WS-^AarO. 5 5 'J^'^AJe 

^ h 7 v-^zm&i^tdk . ±taxf- u y k i-y 

-fyk^^'^^WAL - ^JISr8kg/cm2-G k 
k tzh i. o izlMcDX-^-U y k 1-y-r y ^ 

mmmzmtti. 4 o-c-eiBaaa^fcff-ofc. 
[0094] a^Tf*. tmz x o tsft->- h y •> a* 

»-3^U-7— foXOiXiLfzik. 8 0 

lg/cm 3 iO^'J-7-12. 4gi'll' : >ilfc. 
[Hffi^fS^t&BH] 

[HI] *J«8 tffi 6 * U 7 < y a-^fflfii^^P^X 
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